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PILOT SIGNAL TRANSMISSION IN A MULTI-TRANSMIT ANTENNA 
WIRELESS COMMUNICATION SYSTEM 



Background of the Invention 



1, Field of the Invention 

The present invention relates to communications; more specifically, wireless 
10 communications. 

^ 2. Description of the Related Art 

In some wireless data commimication systems, data is transmitted in time slots that are 

m 

i n intended for a particular mobile receiver. In order to enable coherent detection, a pilot signal is 

15 time division multiplexed into the data contained in the time slot. In wireless commimication 
systems using multiple transmit antennas, time slots containing data are transmitted on two 
different antennas using the same carrier fi-equency. In order to provide coherent reception, it is 
p desirable to send a pilot signal fi-om each of the antennas. If a pilot signal sample is time division 

^ multiplexed into each of the time slots, it is difficult for a receiver to distinguish which pilot 

Q 

m 20 sample is associated with which antenna. 

Q 

Summarv of the Invention 

The present invention provides a method for easily distinguishing between pilot signals 
transmitted by different antennas in a wireless communication system using multiple transmit 

25 antennas. In one embodiment, each of two antennas simultaneoxisly transmit a time slot's worth 
of data while time division multiplexing a pilot signal with the data. The pilot signal fi"om the 
first antenna is encoded with a first code such as a Walsh code and the pilot signal from the 
second antenna is encoded with a different code such as a different Walsh code. The different 
codes enable a receiver to distinguish the pilot signals when they are received to enable coherent 

30 detection of signals transmitted by both of the antennas. 
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Brief Description of the Drawings 

FIG. 1 illustrates a communication system using multiple transmit antennas where the 
pilot signal is encoded with a different code for each of the antennas; and 

FIG. 2 illustrates the structure of the information transmitted in a time slot for three 
different antennas. 

DetaUed Description of the Invention 

FIG. 1 illustrates a wireless communication system where data is simultaneously or 
substantially simultaneously transmitted over three transmit antennas. In this example, three 
antennas are shown; however, two or more antennas may be used. Each of the antennas receives 
a different data stream via multiplexer 10. The data from each multiplexer 10 is provided to 
mixer 12 which mixes the data stream with a common carrier signal or a common pilot signal 
such as a modulated or encoded carrier signal. The resulting RF signals are provided to antennas 
14 for transmission to a receiver. The data transmissions occur during time slots which may be 
assigned to a particular mobile station or receiver. During the time slots, in addition to 
transmitting the data, a sample of the carrier signal or pilot signal are time division multiplexed 
with the data in the time slot to enable a mobile station to coherently receive the transmissions. 
When the carrier or pilot signal is to be transmitted, multiplexer 10 enables a code input to pass 
through to mixer 12. Each of the muhiplexers receives a different code. For exanq)le, 
transmission path n=l may receive a first Walsh code, transmission path n=2 may receive a 
second different Walsh code and transmission path n=N may receive a Walsh code that is 
different than codes 1 and 2. It should be noted that each of the codes are different. It is 
preferable to provide each of the transmission paths with a different orthogonal code such as a 
Walsh code; however, other types of distinguishable codes may be used. In signal transmission 
path n=l , code 1 is mixed with the carrier or pilot signal in mixer 12 and transmitted over 
antenna 14 to a receiver. In a similar fashion, code 2 is mixed with the carrier or pilot signal in 
transmission path n=2 and code N is mixed with the carrier or pilot signal in transmission path 
n=N. As a result, a receiver can distinguish the different carrier or pilot signal samples provided 
by each of the transmission paths by using the code that was mixed with the carrier or pilot to 
separate the carrier or pilot sample signals upon reception. 

FIG. 2 illustrates the information contained in a time slot transmitted via transmission 
paths n=l, n=2 and n=N. Each of the time slots are transmitted simultaneously or substantially 
simultaneously, and the carrier or pilot signals are time division miiltiplexed into the data stream 
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of each slot simultaneously or substantially simultaneously. As a result, time slot sub-periods 30, 
32 and 34 and pilot sub-periods 36 and 38 are time aligned across the time slots transmitted by 
each of the transmission paths. It should be noted that different data may be transmitted in each 
of the different transmission paths. 



